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“RECONSTRUCTION OF GRAND RIVER 


A. Roaczrs, Jun. Am. Soc. C. E. 


reconstruction of the bridge over Grand River, 3 miles. 


of Chillicothe, Mo., , on the Kansas City the Chicago, } Mil 
waukee and St. Paul Railway, by the railway company’ Bridge and “4 


_ q Chews 1 070 ft. long ‘at the east end, four 138-ft. wooden Howe a = 


Spans across the channel, and a ‘16- ft. pile approach at the west end. 
Howe trusses rested | upon pile piers, each co consisting oak 


piles well braced, planked on the outside, filled with ro rock and 
the bottom. That these piers were well built is shown by 


uent “events. Grand River, at the ordinar stage of water, 
Jy stag 
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about 150 ft. wide at the bridge, and from 4 to 6 ft. deep. 


ject, howeve er, to very sudden rises, ranging ; from 10 ft. to 29 ft. above ae 


In 1894 it became necessary to renew the east pile: approach, ‘and it a 


_ was decided that the Howe trusses must be replaced during tl the succeed- 
ing year. wooden were in and, inasmuch as 


until the end of June, 1895, then in falsework | erect the 
iron during the fall. was considered unwise to put or 
strengthening bents under the trusses. before. this time on account of 
danger from drif high water. Gran Grand River usually 3 
has a high June rise and is expected to stay = a ee ew : 
from then until some time in J; @nuary. 


During March, 1895, the second span f from i east ‘began toshow 
evid ence of weakness three strengthening bents were » driven under 


ita as a measure of safety. . The: spring and summer were sreapvrapentess he 
the usual al June rise aia not occur, and about July Ist it was 


ites thought to be sa safe to begin { the falsework preparatory to taking down a 


the spans a and erecting the iron in the fall. ‘This was started dsomewhat 


earlier t than was necessary f fori iron erection purposes because the 


"sequences. On August 28th, the falsework was in the Slowing con- 


dition. It the enst om, and there wasa 
bent of falsework at the third panel point from each end of each of the z 


west spans. At that date the river began to very repidly, 


“bringing down large quantities of brush, » logs and whole trees, and did 


= top ising until it had reached a: stage about 20 ft. above low- Ww 
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ere good Tor at least two and possibly three more years, was 
also decided that it would be best to replace the How trusses with 
spans of the same length, erected on the old piers, and then, 
. _ _ when it became necessary to do so, to build new piers a I “3 Sy 
ticable to the old ones, and on their completion to transfer the iz 
‘spans to them, the plan being to carry the wooden trusses as they were 
: 
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the third span from the east, that being the channel span. 
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Ro ROGERS ON GRAND ‘RIVER BRIDGE. 


— of this driftwood from 4 to 12 ft. in thickness, extending the f full 
length | of the spans ns ‘700 ft. 1 up the stream, was lodged the 


“piers an and falsework. One of the bents of falsework was carried : away ‘ 


the current, but seemed to have been bent out of line 
great pressure exerted against them. ‘They were ‘apparently | un- 


Bn on the sand at the sides. It was so intricately interwoven that it was +S 3 
impossible to > separate a piece without cutting it loose from the rest. = 
‘The lodging of this immense amount of driftwood against the bridge 


- sided rapidly to its normal depth, leaving a a large part of the aritecod 


© o—- | by their rough usage during | the high water. The river sub- 


put new "aspect on situation, and in view of all the circum. 
“stances it was decided to begin the erection of the new as soon as 

the i iron could be obtained from the bridge works, i in order to permit wy 


out falsework ond clearing the channel, and 


> 


“once the construction of the new ones. It was decided also that the ss ses.” 
second, third a and fourth piers from th the east should be be built of of stone 
— the first and fifth should be pile piers. | ‘The two o last are on the | = 
of the line of the current. ‘They piers located, 


Bins., and 80 ft. 4} ins., cast of the old Fig. 1). "This 


as close to the latter as. as it was convenient to work. On their ‘Come tee 


i 


on the new piers. It was with these problems confronting the Baidge 1 = 


and Building Department that the actual work of reconstruction was 
a The first thing to be done was to finish building the Aetework 
—” 7 and traveler runway for erecting the > iron | and to take down the 


Howe trusses. ‘This was done in September, end. in the middle eof 


pletion the spans were to be ‘moved endwise to their proper position — 


= October the , iron ¢ crew began building their traveler, but were unable — 
to begin the actual | work of | erection until } til November : ist on account 


of delays in getting the “material. “These were in part to the 4 
q difficulty t the bridge works had in laine the required wars from aa 


_ the mills, on account of the ‘number of orders on hand, | 


and one of the piers was thrown 8 ins., and another 5 ins. out of line. ae & 

the top. A view of the of drift i is chowai in Plate 1X, 
examination it was found that the piers were not undermined Be 
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ON GRAND RIVER BRIDGE. 

to the scarcity of cars for rmeinanting the iron from the shops to the = 
site. This work was being done at a time when every car ar was 
} needed to carry on m the business of the. railroad, ‘Notwithstanding 


‘these. delays, on November 19th the spans were e all erected and rivet- 
ing finished. of the spans. did not present any per- 


ticularly int interesting features. 1 The four spans weighed 489 Abe. 


and the cost of iron and erection combined was 2.73 « ‘cents pe per pound. 


| The & cost here includes, as in all other cases where it is given, the z 
amount paid in wages to the railway company ’s employees, and the - 


‘cost of the material delivered at the mdst convenient point on the ‘ 


company s lines, and. ‘no other items. Iron and stone were purchased. 


by weight, 2 and timber by board nae free | on hoard cars on the a 


schemes for disposing of the driftwood and clearing the 
were ‘proposed. Several contractors asked permission to bid 
on the work, and offers ranging from $1 900 to ) $14 000 were” made. ta 


Tt was vas decided, | “i however, that the railwa ay company was as well 


equipped for the work as any that it could do the work, 


_ which would be as novel to the | contractor as to it, ong as sune-ieéal 


On November ‘uth the work of removal w was in, an 


way, with the understanding that it should in 1 no 
lowed to interfere with the building of. the “masonry. In pre 
aring the foundations it t was necessary to remove move considerable by 
drift whi hich had lodged | on the site of the 2 new piers. This was 


. done > largely by hand and by teams, the wood being hauled to one ~ 


ae of men men and teams started to clear that which was s piled against the 


i wooden piers on | the east side of the seme The plan was jas to pull ie 

me rye all of it which h ad lodged against the piers from them first; next to 

alongside ‘parallel with the bridge, in order 
neve any danger in case it was decided to burn the wood, and then 

ae set fire to a part of it to see if it t would burn in a body. Sede 


method tothe procedure to drag the with teams through 


| piled and afterward burned. On November 14th a small = 
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on attempt to burn the drift should be made, and 
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tinuously the thus hauled, so that each night p1 practically 


all which had been hauled out during the day was consumed. = Then. 25 


considerable fine ‘stuf, twigs, small branches. and. ‘cornstelks 
_ with the e logs, wh which caused much trouble, as it all had to be picked ie ve 
out ‘by hand and hauled to the fires in wagons. It had to be taken on ty 
out, however, in order to. get at the logs. 
On November the driftwood | around the east of the 


channel, and also a strip about 30 ft. ones with ‘the bridge, 
had been disposed of. The wind w blowing strongly, from the 


‘= bridge, ,and after trying one comer of the driftwood it was decided Es 


to set fire to all of it lying east of the » channel. About 20 ‘clock ne 
the afternoon, after placing a steam-p -pump and 250 ft. . of hose to p 
tect the bridge, Gres were started on the next to the bridge and 
alo long the channel i in a large 1 number of places. Ina few w minutes the 
“mass was in 1 a blaze. was m) magnificent sight, burning 
= rapidly, but without high flames or r sparks. "From ti time to time == 
3 wooden | piers we were wetted down to p prev vent their ca catching fire. By 
6 o’clock in the afternoon t the fine stuff was yonctionlly all. const 


a and the logs were burning ; well, and it was in such shape that it was ) he = 
to let a all but six men and “pump engineer go home | for the 


© 


he: fire cleared up the ariftwood east ot ‘the cheanel i in good 


: at the ‘upper e end nd quite a a large section did not burn at all, pre - 
5 to the fact that 1 the wind « changed about the tiene the fi fire reached a. ; 
ee blowing the flames away. The fire did not cross the river. 
- — wood left unburned e east of the channel was next ; collected, th the 
idea a being t ‘that after clearing each side of the channel i would 1 be — 
“ _ unnecessary to touch that which was in the water, as in case of ue 
water it was expected the current would cut a new channel in he 


cleared apace provided on the out side. This has been partly proved, 


as, during a small rise which occurred during the latter part: 


December, the river started to cut new channel along t the east t side 

of the driftwood left in the water. ‘This is an’ advantage, 2 as it Swill 
stop the undermining of the west bank. - The dri driftwood was cleared 
from the pier, and on November ber 27th fire was to that on t 
west shore. 7 It did not “burn as w ell ‘as that « on the ea east: side 0 


ts 
fact there been been snow. Some experiment 


ccess. After ter disposing of 
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the e drift on each side of the channel the long logs lying i in the the chan- 


nel which were accessible were vere cut Up, and it wes considered per- 

feelty safe to ) suspend work upon it. ihe, 
4 it was believed that inasmuch as this | ‘driftwood came down at a 


«stage: about 20 ft. above low water, very little more would come 


— down until the s same » stage was s reached | again, and that as soon as ‘the 


river began to rise the remaining drift drift would begin to fi float off, and by = 
=. the ne t the river hones high enough | to bring any more, », that lodged in 


ther river, now y there were no no obstructions, would have floated away. a a 
- The cost of disposing of the driftwood was very small compared eens 


with the lowest estimate, the total for labor and material used 


“ae It was thought best to wait until the east iron span was uted 


al 


Ls 


ee. ‘before beginning the construction of the masonry, in order to avoid — 
i: S confusion incident to two crews working at one end of the bridge = 
a at the | same time. . The east pier was selected to begin with on account — 


os of the ‘necessity of locating the e stone yard on on the level ground just ‘e, 
: east of the east span. T The stone was unloaded directly from the cars Ps, aw 


to the stone yard by: a hand- rpower derrick, except for a short 

7 towa ard the completion. of the work when steam pow power was used. The q 
bridge was of such height that the w work of the yard in in 


unloading and piling the stone was lowering. "Raising stone to 
3 . considerable height by a hand-power derrick is very y expensive. The a 


stone was was delivered from the stone yard to the piers by a push | carrun- 
ning on an elevated track made of taken from | trusses and 
a built so as to pass close to the south end of each pier. Ze tw was on the & a 


E: ground ¢ at the stone yard and was given iat grades so that the car i 
loaded with stone needed man to manage it. ‘The stone on 
- the car at the pier was of such height that the work of the setting 

7 derrick wi wos 5 all lowering except for a few of of the top courses. noua na : 
. ‘The The soil at the site of the three masonry piers consists of ¢ coarse “i * 
sand | extending to about 10 to 12 ft. ft. below low water and then ~- aati 
"stratum of blue clay. pe The foundations of ‘the east and and middle piers 
of 44 pine piles each, from 19 to 23 ft. long, ex extending from 

Bs 10 to 1 to 16 6 ft. into the clay. Re The piles a are cut off 2 ft. 2 ins. below low _ 
water, capped with 12 x 12-1 -in. pine > timber, and these covered with | 
platform of 8-in. timber The piles were driven with a steam- power 


ww 


¢ oe land driver , having « a 3 Ib. hammer, aided L by a water- jet. The 
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patter 


‘The of the w west or r channel p pier of 44 pi pine 
anaes 21 to 23 ft. in th the ground | and cut of 4 ft. below low water. On | 


these piles.we a was sunk of thicknesses of Oink 
ber for the floor and 3-in. plank forthe sides. Most of these plank had . 


= been used i in the falsework ay braces, and moet of the piles used 
in the foundation o of the three piers had also previously been used in it : 

fals falsew ork. ‘The e masonry had courses” ranging in thickness from 

15 to 26 in ins. with beds and joints not exceeding ti in. Western Port- mr 

land cement was used to set the footings, the lower three neat work x 


| 

the coping and and bridge ses seat stones. ‘Test of the courses 


part. of cement to two parts of by ‘actual ‘measurement. The 


was obtained at the site and was an ideal mason send. The stone 
used is a Stone City, Ia., and is the stone 


_ which this railway company has principally u used for its bridge work — 


q for some time past. ‘ It is soft, easily cut, and very durable. oe meh 


has little effect on the ledges used for the « company ’s work. 
7 ment of the hip stones when struck by logs or driftwood is is prevented — 


by securing each by one or mere more dowels extending about 8 i ins. into . 


January 2 24, 1896. ~The cutting for was 


November 7th, 1895; setting stone on the east pier was commenced 

‘November 24th, and the masonry was finished January 18th, 1896. 
‘The t total cost of the e foundations of the | three piers was $2 374 40, oran 

average cost of $18 per pile | There are 715 cu. yds. of m masonry, 4 


_ In designing the iron spans, , the fac ot that they were to be moved aa = 
longitudinally atte after erection considered and the plan of 1 moving 


wa was s decided upon. In furtherance of this plan, the end floor beams 
were to b to be e attached to the end shoes by means means of vertical angles in 
a way that the spans could: be ‘lifted and carried by them, the 


- an of moving being | to pull the | spans, 8, one a at a time, on small rollers 


‘runnin on the to 35- iron potent span reaching from the old 


<a 
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fo the new pier at at each e end of the span being m moved. . Fort this purpose 
oa two 35-ft. plate girder spans were constructed after the general plan 
a4 one of the company’s s types of deck girder spans, except that the | 
meight was 1 14%, and. on of each h girder | a i- in. 


sinders 


e3 : placed i in n position, bolted up up, and iain: use unbolted and taken out 
= separately. These girders are to be put i in service as ordinary a 
now that the spans have been moved. -‘Dwenty- eight -in. rollers, 
with | shoulders projecting in., were to run on. the top of the 
girders. These rollers were i ins. between shoulders, and 12 
oe ve long over all. ‘They were made to fit the plate. on the top of the 
a girders: closely, so that they would run true while in use. Four shoes 


ins. long and 10 is ins. wide, te be edt to lower | flange | of 


between the shoulders of the rollers. Two struts of two 6x x 4x in. 
A angles e each were clamped | to o the lower flanges of the stringers. ashort 


distance se from the end floor beams. . When in | position, w with the span 


Taised and resting on tl the rollers, each h strut ext extended over ‘the top 
=< of the moving girders, clearing the top plate : in. both ebave. and at o 

the side. Its , province was was to catch the span after a drop of } in. n. and T 
to prevent a any ls lateral motion in case the shoes: ran off the rollers. 
“Wooden shores were to be placed between the top of the 

ach. end and the top. 


the : span in thi is case. Fig. 1 shows a span partially moved and gives bs. 
the details of the moving devi ice. Each end of the span in process of Pe &, 
os being moved was to be raised by means of four 25-ton hydraulic jacks, 


on each under the floor beams, between the “moving 


girders and the end shoes. +! The rc rollers were then to be ‘placed under 

the ‘shoes on on the girders and a locomotive attached to the ‘span t to pull 

it ahead. ‘a ‘The plan contemplated was to pull the spans one ata time 

at intervals measured by the length of.time n necessary to take ‘up the ee = 
oving girders at at the front of th the span n last moved a and to place them : 
in position under the rea rear r of the the span next in order. Each moving - 


girder s span in between the truss s; spans would carry thes rear can of one - 


2 
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ROGERS ON GRAND ‘RIVER BRIDGE. 
the next one, the track ane — two spans was to be carried 


on blocking resting on the moving girder span in | position between 


ow 


ends the on the new ‘piers: were placed at 


such a height that when the truss , span’ had rolled into position it aS 
would be 0.5 when lower zed to the ‘pier. The 


f masonry piers and on the wooden | piers at the expansion ends and by xt 


cutting down to; give the the proper elevation at the fixed ends. Between 


the proper the “ile of the resting on the 


a 4 February Ist and 8th all work preliminary to moving the spam was 


[a completed and ev verything put in n shape, so that when the mov ing was 
on once started there would t be ‘no delays on account of lack of itis = 


Bay 


tion. On the of February 8th, which was Saturday, 


- track ties between the east new pier and the east old one » were -eut ae 
and the stringers shoved oa far enough to permit setting the first 

4 girder early in the morning of February 10th. The first st thing 


4 the derrick ¢ which have been specially designed by Bridge 


the front end of the east truss sspan. After landing these girders, those those 


for the rear ¢ end of this span were pat ir in wines, which was a more. diffi 
4 cult task, jnasmuch ¢ as the girders v were 35 ft. long and the truss panel 4 
4 length was only 22 ft. 6 ins. . It was accomplished | by leading them — 


endwise, by means of the derrick cars, through the end panel between 


‘ 4 the batter post. and the hip vertical. ee ie 
The t two girders a at the front end of the span and one of of those at 


the rear ond were lowe: ered into position by: noon. In the: afternoon 


"| other girder was placed, the cross-frames a and laterals | of both spans: 


ie put in and the belting up almost co 
and the 


mpleted. During the next morn- 
ing 1g this work was finished and th ; 


girder spans were centered exactly 


“Ss to position. The center of the end on the old pier was made to ie el 
; cide with the center of the wom, and the end on the new pier was >: 
centered with reference to the center line desired for the new peat a 


would « cause ‘the spans ¢ ton move laterally ins. while going 30, 


ee 
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rut 


aw 
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= fastened to the end batter po posts and laid ready for use. noes fai” 
was made in readiness to move this first span between 12.45 p. m., » when ee 

-Pessenger train was due from the west, and 3, 20P. M., when another 


eo passenger train was due from the east. A’ _ After the passage of the train 
an at 12. 45 P. M. the tr track was torn out ahead of the span and the ma- 


terial piled at the east end of the second span, in the order in which it _ 7 
von be needed to block betwe een the first and s second ‘spans 8. V WwW hile ~, 


on carpenter ere crew was as doing thie work the i iron crew was ras engaged all ae. 


ering down on 1 the r rollers placed on ‘top of the The 
os safety struts were put in place and the locomotive attached to the 


_ steel cable ‘by which the span was to be moved. This cable was 
attached at c one to the batter posts short distance above the 


des 


he other end was fastened toa chain which was s attached i in turn 
e drawhead of the locomotive ‘by passing a coupling pin through 
“a of the links. In order to: stop suddenly if it were wished to do so _ - 
block and tackle were fastened between the rear batter posts of the 


to be moved and the front batter of. the next span, and men 


Mapes 


The conductor and brakeman of near the engine to 


the si nals to the engineer, 
“pass the sig je engineer, 


Three men nto after the moving tackle 

ae 7 wo men at each m mov ing ig shoe, o one of whom fed the rollers i in front 


of the shoe as the other passed them to him a: as they came out behind; 
‘each shoe 1 rested. five rollers, thus leaving two extra ones. 


One man stood at each end of the s span’ where. he could wi watch 1 the 


operation of the at his end and give signals to the 
‘¥ ‘Two men were detailed to pay out the s snub lines at the rer rear. a 


aos One man was sent out in each di rection to flag ‘approaching trains. 
> 


851 
— iim 
The piles between th st new 
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eller chase an the lawar fances af the end fanr heams than low- 
as to give six parts tothe line. This was done to reduce the speed of 
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7 end « of the second sp span to block uy up on the moving girders and 4a | 


as the behind the span 


43 Pp. the started to pull the at 2.02 it 
‘ haa reached its proper position ready to be lowered to the new piers. = 
At 2. 40 P. Mt the spans were let down on n the ] piers, the track con- 
nected Lup a at the east end of the— span and everything in shape for a 
4 traffic. At 2.55 P. M. bay eastbound freight train crossed ‘the bridge. 


The time during which the track was disconnected was 1 hour 


a “the distance from ‘the ‘ola to the 1 new w piers was 1s 19 ‘minutes. The 


\ girders: at the front end of this : span ‘were picked up and loaded on the a 2 
| e night, » wonky to set down at ‘the rear of the second span the 


carry the of the second span. 


_ The next day the weather was bad and no work was done. - On the 
ollow ving morning g the were lowered into place at the rear 


second sp was moved after 3. 20 P.M. the same day. 


n 

~ 


Length ot time 


Date when moved, 


1896.. 
"18th, 


“14th, 


number 
ed to pu 
position at, 

track was im- 


connected at. 
paseable. 


Track was dis- 

at. 

Span reached 

traffic at, 


Start 
Track ready for 


Length of time 
required to pull 


new 


span from old 
|to new position 


* Fifteen minutes’ delay due to a shoe working loose and becoming skewed. - 


A view of the last | span when half moved a shown in Plate 1x, 
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— =. 
— 
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tically the same as that of moving the first. The last two spans 
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fo shipm ment. 


time consumed in mov ving the four spans 6} The 
locomotive used was a Rhode Island 17 x 24-in. cylinder, eight- ‘wheel 


engine, weighing 86 150 Ibs., 54 450 Ibs. on the drivers, engineer 


reported the pull to be very light. ‘There was no in starting 


hag total cost of moving the spans was $716 81, or an average of { 


20 20 per ver span. After moving, the track was lined, the floor finished, 
Be mee old piers | removed a and their rock filling used to tip- rap the now 7 
piers. Every thing was as finished March 15th, 1896. Asstatement show- 
nf 


the cost in detail i is at the end of the paper. 


"passenger trains and rarely to freight trains, and these n never — 


ten minutes. During the erection and moving of the iron spans each 


train was required to toa a full stop ‘during working hours 


"receive a a signal before cros crossing the bridge, | and to reduce ‘speed whi <a 


eneasing th the besige during the night. ‘The rest of the t time trains re- 


alldon done on week days. _ Experience in the Bridge and Building nae 


partment has shown, aside from questions of principle, that a 


on Notw withstanding the unusual character ¢ of part of this work it was : 


rule Sunday is more expensive and no safer than that done 


Plans and specifications, including all working were 
ma made 


performed, by hued ‘company’s ’s employees, and und every item of con- 


be 


— 
& 1d loaded on the 
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_ CONDENSED STATEMENT OF om 
TAKING DOWN ‘Howe TRUSSES AND OLD ) 


$1834 


«$3501 89 
4 


‘Train service 
— 


sacks Western pert. cement . $109 65 
sacks Milwaukee cement ..... 
308 owt. bridge stone... 
Miscellaneous........ 


ater 


service. 


2.523 Ibs. iron (shoes, struts, 
2 445 Ibs, iron (increased weight of a 


4 Removing driftwood.. 
Engineering, office expenses and Of stone and 145 96 
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The falsework, taking down. the Howe trusses and repairing t 


2 


rage o 


il cost in place $22 22 per thousand feet, b “y 


er 


used, or $2 44 per lineal foot of floor. 
Thea of moving the four spans averaged $179 20 each or 0.1 _ 


a) 


_ The engineering, office 


4 
$11.36 includi per cubic yard, exe — 
4 § 11 36 including foun rd, exclusive of f 
erection | god 04 he cost of 
cost 2.78 conte per por pound, and 
— 
rmed ¢ — 


CORRESPONDENCE on RIV ER BRIDGE, 


Bates. = ONWARD BATES, M. Am. Soe. C. E. —The author has omitted 
a the details of design, the know ledge c of which may be acquired in office i 
practice or in the text books, and confined himself to the practical — ~ 
= of the plans. The elements of time consumed, labor and» 
material employed and costs, all have to be taken into o consideration i in 5 
execution of similar work, and information of this « class contained 
the paper is valuable to those who are in of suc 


of ‘cost. The care with which the w planned and exec mated. 
is shown by the use of ‘safety. struts, w hich would permit of a vertical 


off the and in the nice adjustment of grade in the plate 
+" girders whic! which acted as a track, reducing the friction in moving the 
problem of the remov ot such amass of driftwood interlocked 
and settled in the mad, as in the peper, a difficult 


drift to If the stage of water had 

_ keep the driftwood wet, it is probable that $14 000 would have been 

none too much as the price for its removal. The writer, who hassome © 

_ personal knowledge of this structure, is able to say that during the 

high water of June, 1896, all of the | driftwood v which would float awa a 

was lifted and carried off. -- Some of it, however, had become so et 
bedded in the sand that it remains there and had the effect of turning © 

_ the main channel away from rage west bank and cusrying it under the 


Low, C. E. short life. of a 


anat original Howe truss bridge built across the Grand River is notable. — ae 
author states that these spans were erected in 1887, and replaced 
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a 
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evidently hastened the decay of the 4 the life of which would 
- undoubtedly have been prolonged had precautionary measures of 
The author does not mention the kind of timber employed in the — 
i trusses, but it was probably some species of southern pine, which, it 
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than about In this it not fav vorably y 
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"CORRESPONDENCE ON GRAND RIVER ‘3B IDGE. 


bridges lasting m more than double this Timber structures on 

 qgsouthern railroad with which the writer was connected, consisting of os 
ordinary ae and Howe truss bridges, were erected during the years 

1887 to 1890. The Howe trusses were uniformly constructed of south- 
while the trestles were almost ‘exclusiv ely built of white oak, 
_ with southern pine stringers, except in a few trestles where oak — 

_ These pine stringers are now showing evidences of ei : 
decay, and in consequence numbers of them are being taken out and re- 
‘placed. 4 Many sills have also been taken out and new ones substituted. roe 
These sills rested upon blocks” 4 ins. thick, supported ‘up 
masonry, the tops of which were , well above the surface of the ground. | 

The original sills were in one piece, 10 x 12 ins. in cross-section, while 
the new ones are composed of two pieces, each 5 x 12 ins. in section. — 
ih addition to the stringers and sills, of the cross-ties -ties 


in these trestles had to be remov ed. 
ae The parts which need to be replaced are those lying in a horizontal — = 
position. _ The upright parts, such as posts, are still serving their pur- ; 
pose, and are not showing very perceptible signs 0 of failure, the only ; 
ee exceptic n being that some of the oak posts were so badly warped as — 
. to necessitate their removal. _ The length of these pieces is about 26 
: = basi and they are from 10 x 12 ins. to 12 x 12 ins. in section, = rie 
_ From an examination of the Howe trusses the fact is dev eloped, ; 2 
aes while portions of the chords a are showing signs of decay, the braces — 
: a The importance of suitably covering w ooden bridges does not seem 
to be well recognized. — It cannot be denied that this protection adds 
to the length of their usefulness. ‘Timbers which, from 


' tion i in the structure, are more wancoptile to decay, should 


a defective piece, such repairs oftentimes necessitating as 
elaborate and expeusive scaffolding as would suffice for the substitu-— 
oat nother great advantage gained by covering wooden structures, , and : 
oe the stringers, is the immunity afforded from fire. In an in- i 
= stance which came under the writer’s observation, a stringer of a cer-_ 
tain trestle caught fire from passing: train, but was fortunately — 
discover ered before any great harm had been done. Ih making 7 
instead of taking out the injured member, it was left in position, and 
new pieces put in, one on each side, leaving the charred 
‘Piece in the middle. . On account | of its ¢ condition it was extremely 
= able to ignition, and it was not long afterwards that the same trestle q 
Pe ; as again on fire. . This, however, was not discovered in time 
resulted in of a train, which, being loaded | 
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_ decline in the cost of bridges since 1887 is forcibly illustrated. The 
writer desires to compare the cost of Howe truss bridges erected in _ 
that year with the cost of iron spans now at the figures given by the — 
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3 Low. with goods of an extremely valuable character, caused a considerable 
— 
a 
= 
~~ a ss author. He recalls one Howe truss span of 76 ft. which cost to erect 3 
ae _ in 1887 $27 75 per linear foot, or a total of $2 109. _ Assuming an iron a a 
bridge of the same span to weigh 60 000 lbs., at the price given by the 
4 author, 2.73 cents, the cost would amount to $1 638, not including the 
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